I. INTRODUCTION
Applications of the group theory constructions remains not broadly used yet in the kinetic theory, as it deserves to be [1, 2] . In the paper, the new opportunities and advantages that the parameterization of two-particle collisions by a matrix from the group of rotations can provide are shown. Usually, to construct the collision integral in the Boltzmann kinetic equation a collision of two particles is determined by setting a direction ( 1 , 2 = n n ) of the relative velocity vector of the particles after the collision [3] 
In the paper we offer to construct the collision integral using a parameterization of a scattering by a rotation matrix 3 
O R ∈ )
which is determined by Euler's angles ψ θ ϕ , , [4] . In this case, the transformation of the velocities due to a collision in contrast to case (1) ; (2) and is representing by scattering matrix S 
Also in contrast to (1) , that linear transformation due to
provides the equality of velocity volumes
II. THE COLLISION INTEGRAL
To write the collision integral the integration over relative velocity directions should be
with integration on the invariant (
) measure [4] over the
. As a result, we get the collision integral written in an explicitly invariant and simple form:
is a two-particle velocity distribution function. Taking into consideration that ( )
we have decomposition formula for δ -functions:
And similar for Maxwellians:
where ( ) ( )
At the zero temperature limit we obtain the asymptotic equality similar to property (6): (8) is satisfied at all temperatures and is a corollary of the invariance of the collision operator with constant collision frequency with respect to Gauss transformation [1] : 
where 
III. THE COLLISION INTEGRAL FOR DISCRETE MODELS
The form of collision operator obtained above is very useful in an application to the discrete models [5] [6] [7] [8] [9] . An e xplicit expression for the collision integral suitable for the discrete models can be constructed, if we replace in collision integral (5) the averaging over rotations from group of rotations 3 O with an averaging over its discrete subgroup
The expressions given by formulae (6) and (8) in this case are reduced to the finite sums:
and
Formulae (11) and (12) give an explicit representation of the collision terms in the set of equations for discrete gas models, which can be obtained from the initial Boltzmann kinetic equations after a substitution of distribution functions in them in a form of an expansion on delta-functions or on Maxwell velo city clusters.
IV. SCATTERING VARIABLES AND AN INVARIANT ENSEMBLE OF PAIRS OF DISCRETE VELOCITIES.
A state of a pair of colliding particles in the kinetic theory is usually characterized by particle velocities v and u . The state also can be uniquely characterized by other variables that are linear combinations of the velocities v and u and which transform in collisions much simpler. It is convenient to choose variables p and w as such scattering variables. The variable w is a center of masses velocity, and p is a momentum of the first particle in a center of masses frame of reference. Formulae of transformation from a variables v , u to variables p , w and back look as follows:
The matrix of scattering in the variables p , w becomes cell-diagonal. In fact, a velocity of a center of masses after collision does not change ( w w = ′ ) and the momentum p is rotating by a rotation matrix R , p p R = ′ . Consequently, the matrix of scattering in these variables has a form:
If we will consider a model of gas in which not all possible scatterings in a pair of colliding particles happen, but only related to rotation matrixes
containing K elements, it is possible to construct an ensemble of pairs of discrete velocities, that transforms into itself by the collision transformations. There are several ways to construct such ensembles. We consider purely lattice way. In this case the velocity of a center of masses is given by an integer linear combination of the basis vectors of a lattice 3 
For discrete velocities in accordance to (13) one will have: 
where ( )
R T ki )
are unimodular matrixes with integer matrix elements. In the theory of crystals [10, 11] 
corresponding to 7 syngonies (triclinic, monoclinic, rhombic, trigonal, tetragonal, hexagonal, cubic). These 7 groups have 32 point subgroups. The only group not having a preferential direction and consequently the most appropriate one for our purposes is the . The fact of necessity of a rational masses ratio has been discovered and first lattices of discrete velocities for a mixture of gases have been constructed in paper [8] , paper [9] is devoted to spurious invariants in discrete models. 
and two-particle distribution functions of a pair of colliding particles of the sorts α and β by the expansions on Dirac delta-functions concentrated on bivectors from the invariant ensembles αβ
we obtain an analog of the Boltzmann equation for discrete models for gas mixtures of M components in the following explicit form: where the operator (matrix) B is defined by the following expression:
V. EXAMPLE OF DISCRETE VELOCITY MODEL CONSTRUCTED ON THE GROUP OF SYMMETRY OF A CUBE
We will describe nontrivial rotations from the group O by vectors Symmetry of a cube includes three forth odder axises coming though centers of opposite faces of a cube (9 nontrivial rotations): 
